The rupture of follicles at ovulation occurs at the apical region in the mammalian follicle and in the stigma region in the avian follicle. Electron microscopic observations on rabbit follicles showed apparent dissociation of dense collagen fibers into scattered patches and a decrease of fibril in the apical region within a few minutes prior to rupture1). BJERS-ING and CAJANDER2) also observed that collagen fibers are not only dissociated but also fragmented and that fibrils are disintegrated at ovulation. ESPEY and LIPNER3) showed that an injection of bacterial collagenase into the cavity of preovulatory follicles of rabbit causes ovulation, which is morphologically similar to normal ovulation. In addition, an injection of a potent inhibitor for collagenase blocks normal ovulation in hamster follicles.4). These data strongly suggest that proteolysis by collagenase is indispensable for the rupture of follicle at ovulation. However, the direct evidence on the involvement of collagenase for ovulation is not yet available, because the apical region in the mammalian follicles are too small for biochemical studies.
Introduction
The rupture of follicles at ovulation occurs at the apical region in the mammalian follicle and in the stigma region in the avian follicle. Electron microscopic observations on rabbit follicles showed apparent dissociation of dense collagen fibers into scattered patches and a decrease of fibril in the apical region within a few minutes prior to rupture1). BJERS-ING and CAJANDER2) also observed that collagen fibers are not only dissociated but also fragmented and that fibrils are disintegrated at ovulation. ESPEY and LIPNER3) showed that an injection of bacterial collagenase into the cavity of preovulatory follicles of rabbit causes ovulation, which is morphologically similar to normal ovulation. In addition, an injection of a potent inhibitor for collagenase blocks normal ovulation in hamster follicles.4). These data strongly suggest that proteolysis by collagenase is indispensable for the rupture of follicle at ovulation. However, the direct evidence on the involvement of collagenase for ovulation is not yet available, because the apical region in the mammalian follicles are too small for biochemical studies.
In the present study, in order to investigate the involvement of collagenase in ovulation, collagenase activities were measured in the stigma and non-stigma regions of follicles at various stages of ovulatory process in Japanese quail, in which the stigma region can be easily separated from other portions and the stage of folliclular maturation are predicted from the time of oviposition5).
Materials and Methods

Tissue Sources
Laying Japanese quail (Coturnix coturnix japonica), 10 to 18 weeks of age, were used in the experiments. The birds were caged individually with free access to food and water.
The lighting schedule was 14L:10D with lights on at 0500. The time of oviposition of all birds was recorded daily at 0.5hr intervals. Time of ovulation was predicted from the time of oviposition of the previously ovulated follicle which usually occurred 15 to 30 min prior to the next ovulation5). Collagenase Activity in Stigma and Non-stigma Regions During Ovulatory Process After the stigma and non-stigma regions were separated manually, collagenase activity was measured at various times during the ovulatory process. As shown in Table 3 , collagenase activities were always higher in the stigma region than in the non-stigma region throughout the ovulatory process examined. There was no appreciable variation in activity in both regions until the time just before the predicted ovulation. In two experiments in which the follicles were obtained just after the rupture, the collagenase activity showed remarkably high in the stigma region, while the activity in non-stigma region remained low.
Involvement of Collagenase in Collagen Degradation
In order to confirm whether the increased collagenase activity actually causes degradation of collagen in vivo, changes in the collagenase activity and the collagen content in the theca layer, which was assessed from the total hydroxyproline content, were studied during the ovulatory cycle. Since postovulatory follicles gradually decrease their sizes and become unpalpable within 72hr after ovulation, a decrease in the hydroxyproline content in the theca layer was expected probably accompaning with an increase in the collagenase activity. Fig.   2 -A shows the changes in wet weight of the theca layer and its total hydroxyproline content during the ovulatory cycle. The wet weight of the theca layer increased as the follicle matured and started to decrease after ovulation. On the other hand, the total hydroxyproline content per follicle was highest at 3hr after ovulation, and then started to decrease. In the present study, it was shown that an increased collagenase activity could cause the degradation of collagen in vivo and the activity might be increased remarkably at the time of ovulation only in the stigma region from which rupture of follicles occurs . These results suggest that collagenase involves in the rupture of follicles.
Summary
Collagenase activity was determined at various stages before and after ovulation in the stigma and non-stigma region of quail follicle. There were no appreciable changes in the activity in both regions until the time just before ovulation. On the other hand, the stigma region showed a remarkable increase in the activity just after ovulation. In addition, changes in collagenase activity were well coincident with those in the rate of collagen degradation in the follicles after ovulation, which indicated that an increased collagenase activity may be able to cause the degradation of collagen in vivo. These results suggest that collagenase involves in the rupture of follicles.
